Joints from 153 arthritic and 80 normal slaughter hogs were examined by culture for presence of bacteria. Although none of the normal joints yielded bacteria, 37% of the disease joints were positive for bacterial growth. Of 67 bacterial isolates obtained, 45% were Erysipelothrix rhusiopathiae. Occurrence of other bacteria in order of their frequency was Streptococcus suis (16%), Actinomyces pyogenes (10%), Mycoplasma spp. including 3 M. hyorhinis isolates (7%), staphylococci (7%), Streptococcus spp. (6%), and organisms of uncertain significance (7%).
Arthritic joints were selected on the basis of the following criteria: the joint was swollen, and the accompanying lymph node that drained the joint was enlarged. One hundred fiftythree joints that met these criteria were retained for culture. In the case of polyarthritis, the most severely affected joint was sampled. Of 153 joints sampled, 60% were stifle and the remainder were elbow (14%), hock (13%), and other (13%). One hundred fifteen enlarged lymph nodes directly associated with affected joints were also collected and placed on ice for transport to the laboratory. Control hogs without arthritis and the specific joints cultured were chosen randomly using a random number generator. Eighty normal joints were collected. The joints were taken to the plant's laboratory. Skin and subsequently subcutaneous tissue were flamed with a propane torch. Using sterile forceps and scalpel blade, the synovial membrane was opened and the joint fluid was aspirated with a sterile 10-ml syringe and 16-gauge needle.
Bacteriologic examination. Immediately after collection, a drop of aspirate was placed on a blood agar (BA) plate, a glass slide, and into Friis Mycoplasma broth. 12 A drop was also placed on a MacConkey agar plate (MCA). Disposable loops were used to streak the inoculated plates. A Staphylococcus streak was applied to each BA plate to encourage the growth of Haemophilus spp. The lymph nodes were scarred with a heated spatula, and a cut was then made through the capsule with a sterile scalpel blade. Material for culture was obtained by rubbing a sterile tungsten loop inside the cut. Inoculated plates and broth were incubated at 37 C; BA plates were in 5% CO 2 and Mycoplasma broth was in an airtight jar with a lit candle. The direct aspirate smears were Gram stained and checked for the presence of bacteria. The BA and MCA plates were checked for growth at 24 and 48 hr. The Mycoplasma broths were checked for growth for up to 10 days, and if turbidity or color change was noticed the broth was subcultured into fresh broth and on Friis Mycoplasma agar. Bacterial colonies were identified based on colony characteristics, hemolysis on BA, Gram reaction, and microscopic morphology and by several biochemical tests, 3 including catalase reaction, triple sugar-iron agar reaction, and reaction on sulphide-indole-motility medium. Strepto-coccus suis type 2 isolates were confirmed by a slide agglutination reaction using a specific antiserum." Mycoplasma isolates were freeze-dried after preliminary checks for genus characteristics and then forwarded to a reference laboratory b for complete identification by biochemical and serologic tests. Other bacterial isolates were preserved at -70 C in 2% skim milk.
Drug susceptibility tests. Antimicrobial susceptibility tests were done by the disc diffusion method following the National Committee for Clinical Laboratory Standards. 1 The following antimicrobial disks were used: penicillin, ampicillin, amoxicillin with clavulanic acid, erythromycin, nitrofurans, trimethoprim-sulfamethoxazole (TMS), tetracycline, neomycin, kanamycin, gentamicin, amikacin, cephalothin, polymyxin B, novobiocin, and enrofloxacin. Isosensitest agar c with 5% sheep blood was used for each drug except TMS, for which Mueller-Hinton agar with 5% lysed horse blood was used. Susceptible control strains d that gave reproducible zones were used as a quality control.
Results
Bacterial isolates. Of 153 arthritic joints examined, 56 (37%) were positive for bacterial growth. A total of 67 isolates were recovered. All the 80 normal joints were negative for bacteria. Forty-nine of 56 (88%) culture-positive joints yielded only 1 species of bacterium, whereas 7 joints yielded ≥2 bacterial species. Erysipelothrix rhusiopathiae was the predominant isolate, and it accounted for 48% (30/67) of all isolates recovered. Twenty percent of 153 arthritic joints yielded this bacterium. Streptococcus suis was the next in frequency. Of the 11 S. suis isolates, 9 belonged to serotype 2. The remainder included 7 isolates of Actinomyces pyogenes and 11 isolates of other gram-positive bacteria (Streptococcus spp., 4; Staphylococcus aureus, 3; S. hyicus, 1; S. epidermidis, 1; Micrococcus sp., 1; Bacillus sp., 1). There were only 3 gram-negative isolates: Pseudomonas maltophilia, Enterobacter cloacae, and Acinetobacter sp. Five joints yielded Mycoplasma, and no other bacteria were isolated from these joints. Three of the Mycoplasma isolates were M. hyorhinis; however, the other 2 had the same colony morphology and growth characteristics but were lost during subculturing procedures. Only 3 of 115 lymph nodes yielded bacteria: 2 isolates of A. pyogenes and 1 E. rhusiopathiae.
Drug susceptibility. Antimicrobial susceptibilities of the most frequently isolated organisms, E. rhusiopathiae, S. suis, and A. pyogenes, are shown in Table  1 . All the isolates of these 3 species were susceptible to amoxicillin-clavulanic acid. Resistance to penicillin, ampicillin, nitrofurans, and cephalothin was found only among S. suis strains and was ≤8%. None of the E. rhusiopathiae isolates were susceptible to TMS. Twenty-five percent or more of the isolates of E. rhusiopathiae, S. suis, and A. pyogenes were resistant to Table 1 . Antimicrobial susceptibility (%) of bacteria isolated from swine with arthritis. tetracycline and aminoglycoside drugs (neomycin, kanamycin, and amikacin). Resistance to gentamicin, however, was ≤18% Ninety percent or more of the E. rhusiopathiae isolates were susceptible to erythromycin and the quinolone drug enrofloxacin.
Discussion
Although 37% of 153 arthritic joints yielded various bacteria, all the 80 normal joints were negative, which reinforces the role of bacterial pathogens in swine arthritis. The results of this investigation compare well with those obtained on 52 arthritic joints in which 38% were positive for bacteria by culture. 10 Erysipelothrix rhusiopathiae was the most frequently isolated bacterium in both studies. Twenty-two percent of 122 swine joints were positive for E. rhusiopathiae in another study. 15 Up to 80% of joints at slaughter of pigs not vaccinated for erysipelas are affected by E. rhusiopathiae. 2 Arthritis due to E. rhusiopathiae can also be common in vaccinated hogs. 5 The hogs slaughtered at Garden Province Meats had no history of vaccination.
Forty percent of all bacterial isolates in this study were pyogenic organisms: Streptococcus suis, A. pyogenes, and staphylococci. A selective study of nonsuppurative arthritic cases did not yield any of these organisms. 10 Bacteria generally associated with porcine arthritis are E. rhusiopathiae, A. pyogenes, various streptococci, Staphylococcus aureus, Mycoplasma hyorhinis, M. hyosynoviae, Haemophillus suis, and Escherichia coli. 3 The latter 3 species of bacteria were not isolated in the present study. Of 5 joints that yielded Mycoplasma, 3 yielded M. hyorhinis. This species is generally responsible for arthritis in younger pigs, 2, 5 Acknowledgements and one would expect M. hyosynoviae to be the Mycoplasma species recovered from older market hogs.
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The possibility of skin contaminants should be con-ation Agreement on Agriculture Program for PEI. We thank sidered in cases where Bacillus and Micrococcus were Cheryl James of Agriculture Canada for her suggestions, Allan Donald of AVC for statistical advice on sampling, and isolated, although sampling was done with extreme Hendrikje Keunecke for part-time technical assistance. aseptic precautions. The significance of Enterobacter, Acinetobacter, and Pseudomonas maltophilia in swine Sources and manufacturers arthritis is questionable. Both Enterobacter and Acinetobacter can act as opportunistic pathogens, whereas Pseudomonas maltophilia is usually a contaminant of clinical specimens. 3 The results of susceptibility tests on 48 bacterial isolates against 15 antimicrobial agents seem to endorse penicillin as the drug of choice for arthritis in slaughter hogs on Prince Edward Island. All the isolates of E. rhusiopathiae and A. pyogenes and 82% of Streptococcus suis were susceptible to this drug (Table 1) , although ampicillin and amoxicillinclavulanic acid were better against Streptococcus suis.
Recently, penicillin was recommended for arthritis caused by these bacteria in food animals. 13 Penicillin and TMS have been used as chemotherapeutic agents against S. suis infection in pigs in the UK. 8 However, in a Canadian study on 59 S. suis type 2 isolates from pigs, 39% were resistant to TMS. 9 In the present study, 10 of 11 isolates were susceptible to this drug. Other drugs with good in vitro effect included nitrofurans, erythromycin, and enrofloxacin, a new quinolone that is used primarily in canine medicine. The presence of Zoonotic pathogens in food animals should be seriously considered. Fifty-eight percent of all isolates in the present study were bacteria of zoonotic significance, 45% were E. rhusiopathiae and 13% were S. suis type 2. Abattoir workers handling infected carcasses run a high risk of infection when exposed to these pathogens. Erysipelothrix rhusiopathiae in humans may be manifested as erysipeloid lymphangitis, lymphadenitis, arthritis, and endocarditis. 6 In Europe, most of the human cases have been attributed to the handling of infected swine and pork. 14 (E. rhusiopathiae can survive in salted or pickled bacon for several weeks and in ham for 3 months after smoking 11 ). Streptococcus suis type 2 has a strong predilection for the meninges in humans and has been isolated from septicemic conditions. 4, 7 Measures including chemotherapy and management practices of slaughter hogs should be utilized to reduce human exposure to Zoonotic bacteria such as E. rhusiopathiae and S. suis.
The current investigation underlines the importance of careful removing and proper handling of arthritic hog joints because of the frequent presence of Zoonotic pathogens. The practice in the abattoir of opening joints to see whether or not they might be arthritic is inadvisable because of the likelihood of spreading bacteria on the carcass and within the abattoir environment. 
